In a preliminary study (Takahashi and Tsukahara 1975 ) using a visual stimulator (Tsukahara and Takahashi 1972) , we showed that among the red flicker stimuli of 5, 10, 15, 20, 25 and 30 cycles/sec with the three levels of brightness of 40, 25 and 4 cd/m2, those of 15 cycles/sec revealed the strongest activating effect on paroxysmal discharges at every level of brightness. An intensity of 20 cd/m2 was found to be the lowest brightness that has a sufficiently potent activating effect on paroxysmal discharges. As for the pattern, a dot pattern (see Fig. 1 ) and a grating pattern were selected because the former showed a significant activating effect of lambda waves and/or rhythmic posterior slow waves, whereas the latter showed an activating effect of paroxysmal discharges (Takahashi 1974b) . Further studies on the paroxysmal discharges provoked by using the visual stimulator (Tsukahara and Takahashi 1973) , by which various visual stimuli can be given to the subjects, have shown that the visual stimuli of red-flicker and flickering-grating-pattern of 15 cycles/sec and 20 cd/m2 are superior to those of stroboscopic flickering white light (Takahashi 1976 ).
The photic driving or photic following (only the term "photic driving" (PD) will be used hereafter) is the physiologic response from occipitoparietal regions at rates corresponding to the flicker frequency (Klass and Fischer-Williams 1976) . The effective stimulus parameter to evoke PDs, however, has not yet been precisely analyzed in any work other than a preliminary study made by one of the authors (Takahashi 1974a) . He demonstrated that among colored lights of 5 cycles/sec and 20 cd/m2, a red-flicker evoked the most obvious PDs and that a flickering-dot-pattern was more effective in evoking PDs than a flickering-grating pattern and a red-flickering-pattern.
In this paper, the effect of the stroboscopic flickering white light ("intermittent photic stimulation" (IPS)) on PDs is evaluated by comparing the results with those of the red-flicker and the flickering-dot-pattern. It is suggested that an essential factor of the IPS to evoke PDs in the subject with eyes closed might be a homogenized long wavelength light coining through the closed eye lids, and that of the IPS to the subject with eyes open might be a spatial pattern of the light source. Based on these and other findings, it is concluded that the flickering-dot-pattern and the red-flicker are superior to IPS for the study of low frequency PDs .
SUBJECTS AND METHODS
A total of 108 cases were examined. They were epilepsy (84), neurosis (7) , sequelae of head trauma (4), mental retardation (3), atypical psychosis (2) , metastatic brain tumor (1), arterio-venous malformation (1), aortic arch syndrome (1), Kleine-Levin syndrome (1), Shy-Drager syndrome (1), schizophrenia (1), depression (1), and normal healthy boy (1) . Ages ranged from 5 to 57 years, with a mean age of 22 years. Of these 108 cases , 64 (59%) were female and 44 (41%) were male. A photic stimulator (MS-2PS, Nihon Kohden) was placed 25 em from the face of the subjects in a supine position to give the IPS. After 2-3 min dark adaptation , the IPS of 5 cycles/sec was given to the subject under a condition of eyes closed for 7 see , after which he was asked to open his eyes to look at the stroboscope . Having given IPS for 7 sec with eyes open, the subject was then asked to close his eyes again and the same stimulus was given another 7 sec. Next The examination was done in the following order: (1) dark adaptation for 2-3 min, (2) red-flicker for 7 sec, (3) dark adaptation for 10 see, (4) flickering-pattern for 7 sec.
None of the subjects showed abnormal color sensation to Ishihara's test for color blindness.
Cases having marked refractory error were excluded from the subjects of this study. Fig. 2 shows examples of the PDs recorded from a patient with epilepsy. The 5 cycles/sec IPS to the patient with eyes closed evoked no apparent PDs over the occipital areas (B), whereas the same IPS to the eyes open evoked high amplitude PDs (C). Fig. 3 shows the PDs evoked by the stimuli of red-flicker and flickering-pattern in the same patient. No identifiable PDs (low amplitude PDs) were evoked by red-flicker (A). On the contrary, high amplitude PDs were evoked by the flickering-pattern (B and C). The PDs evoked by 5 cycles/sec flicker ing-pattern (C) were more rhythmic than those evoked by the 4 cycles/sec stimulus (B) and higher than those evoked by the 6 cycles/sec stimulus in amplitude (D). Note that the wave form of the PDs evoked by the IPS to the eyes closed resembles that evoked by red-flicker, and the wave form of the PDs evoked by the IPS to the eyes open resembles that evoked by flickering-pattern (compare Figs. 2 and 3) .
Similar findings were also seen in an analysis of 108 cases (Fig. 4) . The distribution of the low, medium and high amplitude PDs evoked by IPS to the eyes closed was similar to that of the red-flicker, and those evoked by IPS to the eyes open and by flickering-pattern resembled one another very closely. Identifiable PDs were not evoked by IPS to the eyes closed (87 cases: 81%) or by red-flicker (78 cases: 72%) in most cases. On the contrary, high amplitude PDs were most frequently evoked by flickering-pattern (30 cases: 28%) , and the second most effective stimulus was IPS to the eyes open (20 cases: 19%) . More precise analysis was made by comparing the evoking effects of PDs by every two stimuli among four visual stimuli described above (Fig. 5) . The six combinations of the stimuli are: (1) (1) and (2) showed a close similarity with each other. Even though the cases classified into In this study, it has been shown that the evoking effect of high amplitude PDs by flickering-pattern is stronger than that by red-flicker. This suggests that the pattern has a more potent effect in evoking PDs than a red light. The work of Hubel and Wiesel (1962 , 1965 , 1968 ) demonstrated that some neurons of the primary visual cortex of cats and monkeys are extremely sensitive to an interrupted bar as compared with a diffuse illumination and an extended bar. It has also been reported that paroxysmal discharges are induced by some geometric patterns (Bickford and Klass 1962; Chatrian et al. 1970; Takahashi and Sakaki 1971) and such an effect is generally enhanced by adding flicker (Takahashi 1974a ). One of us has previously showed that a dot pattern under steady light provoked lambda waves as well as rhythmic posterior slow waves (Takahashi 1974b ) ; in such a case enhancement in evoking high amplitude PDs by adding flicker was more prominent than the red light. Finally, after this series of experiments, we have repeated the same experiment on some other patients, giving the same stimuli but in an order set at random.
Even in this experiment, similar results to those described were obtained.
